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(54) FEMORAL PROSTHESIS WITH ACTIVE THRUST 
FUNCTION 

(57) Utility: lowering expended energy and increasing 
ftinctionality by lowering prosthesis loadings during 
walking. The essence of the invention is that the thigh 
prosthesis contains a shin upright 1, two bellows 2, 3, a 
tube 4, electromagnetic valve 5, electrical contacts 7, 8, rod 
9, pipe 10, knee joint 1 1 and reception socket 12. 2 
illustrations. 



The invention relates to medicine, and 
specifically to prosthetic production and 
prosthetics. It made be used by femoral 
amputees. 

The set goal is reached by making the 
carrying shin frame in the prosthesis in the shape 
of a pipe. Two bellows are placed in the joint of 
this frame. One of these is rigidly attached by 
end surfaces in the shin frame joint, while one of 
the ends of the other is connected on the outer 
end surface of the first bellows and is situated 
within the shin. On the tube that connects these 
bellows is situated one control device in the 
form of an electromagnetic valve connected with 
two control contacts. One of the latter is situated 
in the heel area of the foot, while the other is in 
the sock area. 

To increase prosthesis stability in the 
vertical planes during walking, within the 
bellows situated in the joint of the shin tube, 
there is a control device configured as a rod 



whose one end is attached to the internal upper 
end surface of the bellows, rigidly attached in 
the shin tube joint, and so set that it can perform 
longitudinal motion in the housing, the base of 
which is placed on the internal lower end surface 
of that same bellows, displaced in the horizontal 
plane. 

Impact loads from walking on the 
prosthesis, which act on the amputee's body, are 
reduced by being dampened by the bellows that 
is rigidly attached in the shin tube joint. Figure 1 
shows a diagram of the proposed femural 
prosthesis with an active thrust function. 

In the shin upright joint 1, bellows 2 is 
placed. The end surface of a second bellows 3 is 
attached rigidly to its end surface. The other end 
surface of that bellows is free. Bellows 3 is 
placed in shin upright 1 . Bellows 2 and 3 are 



connected to each other by pipe 4 with 
electromagnetic valve 5. 
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Electrical contacts 7, 8 are situated in 
the heel and sock of the artificial foot; these 
regulate electromagnetic valve 5. There is an 
incompressible fluid within bellows 2, 3, which 
fills their volumes completely. Within bellows 2, 
there is a controlling device in the form of a rod 
9, which goes into tube 10, being able to be 
displaced along it, rigidly attached to its end 
surfaces of the first bellows from within. The 
upright 1 is linked with knee joint 1 1 , and the 
latter with reception socket 12. 

The proposed prosthesis operates as 

foUows- 

At the moment of forward thrust, 
contacts 7 form a closed circuit 7, for the 

duration of which (~0.2 seconds) 
electromagnetic valve 5 opens and the liquid 
found in bellows 2, being acted upon by the 
force impulse which exceeds the amputee's 
weight, acts at that moment along the 
longitudinal axis of shin upright 1, resulting in 
deformation of bellows 2 and flows from 
bellows 2 into bellows 3, accumulating potential 
energy in it owing to the increase in its linear 
dimensions. At the moment when the foot 
moves, contacts 7, 8 disconnect, and valve 5 
shuts. At the moment of rear thrust, contacts 8, 
[9] form a closed circuit, i.e., for approximately 
0.2 seconds before the start of the prosthesis 
movement phase. Valve 5 opens and liquid 
flows firom bellows 3 into bellows 2, ensuring an 
active thrust function due to an increase in the 
linear dimension of bellows 2. 

The electrical circuit of the femoral 
prosthesis with active thrust function is depicted 
in figure 2, where B is the feed source, P is the 
coil of the electromagnetic valve; 7,8 are the 
control contacts. 
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A femoral prosthesis implemented 
according to the suggested method will have 
improved qualities for the consumer owing to 
increased fiinctionality, as a consequence of 
reducing energy expenditures due to the 
accumulation of potential energy in the bellows 
and release of it during the impact, which will 
make walking considerably easier. 

Patent Claim 

Femoral prosthesis with active thrust function, 
comprising consecutively a connected foot with 
ankle, shin tube, a knee joint, a reception socket 
and drive, configured as two bellows, 
interconnected by their end surfaces and filled 
with a working fluid, [these bellows] being 
placed in the shin tube, the internal cavities of 
which [bellows] are joined to each other by a 
pipe with two independent control devices 
situated on it, characterized in that for the 
purpose of reducing expended energy and 
increasing functionality by reducing prosthesis 
loads while walking, a control device is 
introduced into it, which [device] is configured 
as a rod in the one end of which is attached to 
the internal upper end surface of the lower 
bellows, situated in the horizontal plate, with the 
shin tube configured from two parts, between 
which are placed two bellows, while two 
independently-functioning control devices are 
configured as two electromagnetic valves, 
connected with two control contacts, one of 
which is placed in the heel area of the artificial 
foot, while the other is in the sock area. 



[insert diagram] 
Figure 1 



[insert diagram] 
Figure 2 
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Femoral prosthesis with active thrust function - has shin tube 
consisting of two sections^ and two independent control elements 
designed as two solenoid-operated valves 

LENGD PROSTHESIS RES INST 90.10.08 90SU-4806421 

S05 (93,06.15) A61F 2/60 
The prosthesis additionally Includes guiding device designed as a 
rod (9) fastened by one end to the inner upper endface surface of 
lower bellows (2). 

At the moment of front thrust the contacts^?) are closed, and 
solenoid-operated valve (5) is open for this time (about 0.2 s). A liq. 
filling the bellows (2) flows into the bellows (3) under action of force 
pulse exceeding at this moment the wt. of disabled person and acting 
along the longitudinal axis of shin upright (1). Potential energy is 
accumulated in the bellows (3), whose linear dimensions increase. 

USE/ADVANTAGE - In prosthetics, for patients with amputated 
femurs. Reduced energy consumption and improved functionality 
by reducing loads appearing while walking. BuL22/15.6.93 (3pp 
Dwg.No.1,2/2) 
N94-266674 
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(54)tlPOTE3 GEfiJ^AX^fikt\AmomOmK^^ 

(Sl7),t1icno/i b3d aHeprbiatpat 
W npjawujjBHM^ ■ 

^ xoA^ Ha rtpoTeaiB Harpy?^^^^ 
6peTeHMfl : n;pbt€i3 6eApa cbAepx ; 

nem^ Pi^9 Tpy6onpoilbA 4, 

ajrieKTpdMdrHMTM^ 

Tbi 7, 8, CTep>KeHb9vTpy6^ y3e/r 
I t u iiipMeMHyio rri/ibsy 12. 2 ti/t: ^ 



il3o6paTeHMe OTHocMiCfi K MeAHttMHe, a 
ifMeHHO K npoTeaiipOBaHiiio m npdtieddQTpoe' 
HMiOr M MQ)keT GbiTb McnonbaDBaHO Ann MHsar 
iiMAOB c aMjnyratJtiief^ SeApa 3 ; 

; ncKTaan A0CTMraeT(:5J teM. mto ; 

B lipoteai^ H€Kcyt^^ 

in^BMA^'^i^^, paapwee KOTopoA yctakoB/ie-^ 

HU A^ CHrtb<|)OHa, OAMH MS KOTOpblX ^KeCTKO 

39xpeniieH TQpueeMMit noBepxHOCTiiMM b pd3* 
pyse Tpy6i(H ro/ieHM, a BTopbi) ^akp^h^^H 6a- 

HWM CBOMM TOpUdM Ha BHeUIHet^ tOpU^BOR 

npBepxHocTM nepBoro c^bt^oHa 11 p^^^ 

Bwyrpii roneHii. npMMeH Ha rpyOoniifpBdAie, 
.CQeAMHniotiieM atii ciinb4>QHbi/ paphpno^KeH 
OAMH ynpaBiis«eMu(^ dneMBHT b bmap 3/ieKTpo- 
MarHMTHoro k/ianaHa. CBPaaHHbii^ c AByMn yn- 

PdBAfflOUiHMH KOHTaKTdMM. OAMH M3 KOTOpblX 

pacftonOKeH b nnTo^HoS^ o6/iacTi4 ctoribiv a 
$Topp(^ r B hockobom o6/iacTM. 

Ah^ noBuujeHii5i ycToPiMMBQCTii npoTesa.B 
Beprifka/ii^Hbix nnocKOCTflx b nppuecce xoAb- . 
6m BHyrpM CHnb<t)iOHa; pacnoiiOKeHHoro b paa- 
PMBe Tpy6kM ro/ieHM, MMeeTCfli HanpaB/itiiouie 
ycTpoftCTBo, Bwno/iHeHHoe b a^Ae CTep)KHfl, 
npiiKpenneMHoro oahmm kohl^pm k BHyrpeH- 



Hpi^ BepxHea tppueBOf^ noBepxHocxM cmh^o- 

Ha; )K0Ctkp 39Kpen/ie b pa^pbtae Tpy6kM 

roneMii; li ycTdHOBne^^ c Bp3f^o:>KHOCTbk) 

rtppAC^iibftbr6}n^^^ b cjaxaHe, ocho-^ 

^^afiiib KOToipibro ypraHO^ ; 

Hi^>kHe£i TPpUe^^ 3Tor6 >Kfe 

CM/ibit)bH^ B ropii3dHTa/ibHoi^ 

^i l^ HarpyaKM, Bp3HMKaiou4i4e b npo- 
Uecce kpAbBbi Ha nppreae m BpsAeC^CTByioiuMe 

Ha^^PpraM^!3M >IHBd/1HAdi CHMXaK)TCfl BG/ieAGT- 
BMe MX A6Mi1(^^^^ CMilb<t)pHOM, >keCTKO 

dakperi/ieHHbiM Tpy6kM i-oneHM. 

Ha 4^Mr. 1 noxaaaHa cxeMa npeA/'araeMoro 
ripoTeaa 6eApa c axTMBHOvi TonMKOBOti <|)yHK- 

B paapbiBe croi^KM ro/icHii 1 ycraHOB/ieH 
CMAb<}><}H 2. ;K ero TopMeBoi!^ noeepxHOCTii ^kb- 
ctKb npMKpen/ieHa ropueBafl noBepxHOGTb 
BTOporo Cii/ib4>pHa 3, a Bjopan TopueBan no- 

BepXHbCTb 3TOft> CM/ib<t)OHa 5?B/lfleTCa CB060A- 

Hb(%. CM/ib4>0H 3 pacno/ioKeH b croPiKe ro/ienM 
i. CM/ib<t>.OHbi 2 M 3 coSAMHeHw Me>KAy co6om 
Tpy66npoBOAOM.4 c s/ieKxpoMarHMTHbiM x/ia- 
riaHOM 5. 
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• B n«TKe M HOCKe MCkyccTBeHHpft .CTonbi 
pacno/iqxeHbi 3/iekTpoKdHTaKTW 7 m fit, ynpao- 
;i«K)iMMe 3/ieKTpoMarHiiTHWM K/ianaHOM 5. B 
cwnb4)pHax 2 i4 3 naxoAMTCiR rieoKiiMaeMaji 
> )«<MAKQCTb, 3anonHjiK)U4aji no/iHOCTW mx '06b-' 
CM. BHyrpM CM/ib<l>OMa 2 MMee^^^ HanpaB/igjp- 
iMee ycTppftCTiBO B bmab CTep)KH5i 9 vfixbrt?iiMero 
B TpyOKy 10, c Bb3M0)kH0CTbK) nepfeMeirt^ 
BAonb Mee,>cecTKO npMKpeniieHHwx k ero Top- 
ueBfaiiM noBepXHOCTJiM nepiBoro CM/ib^jciH$ li^-^; 
MyfpM. 0ToftKa 1 cbeAMHeHa :c 
yancjM l lv a OH - c npweMHbft ri4/ib3pPi^1^ 
: Pa6pta npeA/iaraeM 
ctB/ifletcw ciieAyioiMMM o6pa3<]^^ 



M ripMBOA^iUOro |( Ae4)bpMauiiM cwnb^iOMa: 2^ 
niBpfrim^ 

My/iUpyfl e hcm fipTeHUUanbHyio: arteprMK^ 
cser yBe/ivi^eHMP ero ViMHei^Hwx pa3MepoB. B 

: iMOMeirti^^^ tTpifie 



jhbcaJ lipbtesia; onrkptiBaetCfl 

Kbctbiii ciiiib<t>bHa 3 nepereKaeT is cMiib4>bH 2 , 

MTO 



CM/ib4?bi^a 2v 

Ha ^Mfi 2, TAe MCTQMHM^C fl P r 

p6Mptka>/ieK^^ laiandHa; 7^ ~ 
\yripaf!i/iflibiMwe.^ 



.: npores 6eApa, peanw 
naracMoft cxeMe, 6yAeT MMcib. ynyMiueHHue^^^ 
noTpe6iiTe/i^KMe xaHecTBa sa cner poBwiiie^^ 

HMR ero <J)yKkUM0Ha/1bHpCTM:^ BC/ieACTBMe 

5 cHM)KeHMji 3>^e0ro3aTpaT 3a CMe^^ 

BaHMk rioTeHUiwanbHo^ 3Heipri?iM a CMnb^^bH^ 
BMCBbBo^eHMM eP npM tb/i*iKe^ MTp^^^ ; 
te/ibnp oOnernaeT nppuecc xoai>5mv^^^^ ; , ^ ' 

1Q V O b p M y n a M 3^^ ;v 

: ■ n } 

KUMpft^ xpAe^))kSujiH nbbHPAbpa^en^^ cpJe- • 

j;b/ie^HMv kbn 
15 npv«bi^^ 

BHyrpeHHwe npnocTw xoTopwx co^A^HeMw 
20 Me)KAy cp6bi^ Tpy5orippBOAOM c pasMeineHHbiT 

MM Ha «eM AByM^ He3aBMCMMp.ynpaB/1flK)UJlM^^ 

^M sheMewTaiwM, o t a m m a io U4 m Pi c » xeM; 
MTO, c Meiibip CHM^KCHi^fl aHeprba^TpaTM noBWr 
uieHMfl <^yMKUMpHaAbHOCTM nyreM oSecfiCMe- 

25 HMfl CHM>KeWMfl BOaHMXaiOlAMX npM XOAWQp KB : 

BHyrpeHHeft sepxHei^ TopuBBo^^ noBepxHoCTM 
30 HM^em^^ 

neHM Bbi no/iH;eHa m3 abVx Macreii, MekAy 
KOtopwMM yctaHOB/teHW ABB CMjnb<frbHa, a Asa 
HbaBBMci^^ Bbi^ : 



a 



naHOB.'CBJiaaHHbix, c AayMA ynpaB/inioiAMMM 
xoHTaKTaMi^; pAi^H; W3 pacno/ioxceH B 

n5itp4H0ft o^ CTonw, a 

^APyroftrBHOCKOBOftoSnacw. . 
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